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In the Claims : 

Thb listing of cteims will replace Ol prior versions, and HsUngs, of claims In tlie 
application. 

1 . (Original) An apparatus for radially expanding and plastically defomiing an expandable 

tubular member, comprising: 

an expansion device movable in tlie expandable tubular member for radially 
expanding and plastically defonming the expandable tubular member; 
and 

a vibratory device coupled to tt)e expansion device for generating vibratory 
energy to sgitate at least one of the expandable tubular member and 
tlie expansion device. 

2. (Original) The apparatus of daim 1 , wherein the expansion device oom[»1ses: 

a tapered expansion cone. 
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3. (Original) The apparatus of dalm 2, wherein the expansion device further comprises: 

an actuator coupled to the tapered expansion cone for displadng the tapered 
expansion cone In an axial direction relative to the ^cpandable tubular 
member.' 

4. (Original) The apparatus of daim 3, wherein the expansion device further comprises: 

a locking device coupled to the actuator for fixing the position of the expandable 
tubular member relative to the actuator during the axial displacement of the 
expansion cone relative to the expandable tubular memt)er. 

5. (Original) The apparatus of daim 1 , wherein the e)q)ansion device comprises: 

a rotary expansion device. 

6. (Original) The apparatus of daim 1 , wherein tlie vibratory device is posifloned within a 
non-6)qpanded portion of the expandable tubular merrd^er. 

7. (Original) The apparatus of daim 1, wherein the vibratory device is positioned within an 
expanded portion of the expandable tiddular member. 

8. (Original) The apparatus of daim 1, wherein the vibratory device is positioned within the 
expansion device. 

8. (Original) The apparatus of daim 1 , wherein the vibratory device ooiiv)rises a plurality 
of vibratory devices. 

10. (OrlginaO The apparatus of daim 9, wherein at least one of the N^tiratory devices Is 
positioned within a non-expanded portion of the expandable tubular member. 

1 1 . (Original) The apparatus of daim 10, wherein at irast another one of the vibratory 
devices is positioned within an expanded portion of the expandable tubular member. 

12. (0riglrQl) Theapparatusof daim 10, wherein at least another one of the vibratory 
devices Is positioned within the expansion device. 
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13. (Original) The apparatus of dalm 1 1, wherein at least another one of the vlbratoiy 
devices Is positioned within the expansion device. 

14. (Original) The apparatus of dalm 9, wherein at least one of the vibratory devices is 
posifioned witWn an expanded portion of the expandable tubular nranber. 

15. (Original) The apparatus of dalm 14, wherein at (east another one of the vibratoiy 
devices is positioned within the expansion device. 

1 6. (Original) The apparatus of dalm 9, wherein at least another one of the vibratory 
devices is positioned within the expansion device. 

15. (Original) The apparatus of daim 1 , wherein the vibratory device comprises: 

a fluU powered vibratoiy device. 

16. (Original) The apparatus of daim 1, wherein the vibratory energy comprise: 

vftNBtory energy in one or more planes. 

17. (Original) The apparatus of daim 16. wherein the vibratory energy con^rises: 

vibratory energy havhg a ftequmpy distribution having one or more center 
frequencies. 

IB. (Original) The apparatus of dalm 17, wherein the vibratory energy comprises: 
vibratory energy teving a frequency distribution having a pluraiity of center 
frequendes. 

1 9. (Original) The apparatus of daim 16. wherein the vibratory energy comprises: 
vibratory energy in a iriurality of planes. 

(Original) The apparatus of daim 19, wherein the vibratory energy comprises: 
vbratory energy havhg a frequency distribution having one or more center 
frequendes. 
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21 . (Original) The apparatus of claim 20. wherein the vibratory energy comprises: 

vibratory energy having a frequency diatribution having a plurality of center 
frequendes. 

22. (Original) The apparatus of dahi 1. wherein the vibratory energy comprises^ 

vibratory energy turving a frequency distribution having one or more center 
firequendes. 

23. (Original) The apparatus of claim 22. wherein fte vibratory energy comprises: 

vibratory energy having a frequency distributfon having a plurality of center 
fipequendes. 

24. (Original) The apparatus of dalm 1, wherein the magnitude of the vibratory energy is 

variable. 

25. (Original) The apparatus of dalm 1, vi*\erein the magnltwle of the vibratory energy is 

constant 

26. (Original) The apparatus of daim 1. wherein the plane of the vibratory energy is 

variable. 

27. (Original) Tlie apparatus of dalm 1, wherein the plane of the vibratwy energy Is 

constant. 

28. (Original) The apparatus of dadm 1. wherein the expandable tubular member convrises 

a welbore casing. 

29. (Origfrial) The apparatus of dalm 1, wherein the expandable tubular member comprises 

a pipeline. 

30. (Original) The apparatus of dalm 1 . wherein the expandable tubular member comprises 

a structural support 

31 . (Ordinal) A method of radially expanding and pfasBcally defbnriing an egjandable 

tubular member, comprising: 
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radially expanding and plastically deforming the expandable tubular member 

using an expansion device; a^id 
injecting vibratory energy into at least one of the expandable titular member 

and the expansion device, i 

j 

32. (Original) The method of claim 31 , further comprising: 

displacing the expansion device In an axial directbn relative to the expandable 
tubular number during the radial expfmsion and plastic defbmoation. 

33. (Original) The method of dalm 32, further comprising: 

tbdng the position of tlie expandable tubular member relative to the expansion device 
during the axial displacement of the expansion device relative to ttie 
expandable tubular member. 

34. (Original) The method of daim 31. furttier comprising: 

rotating the expan^n device during the radial expansion and plastic defomnation of 
the expandable tubular member. 

35. (Original) The method of ddm 31 , wherein the vibratory energy is injected from a 
location within a non-expanded porfion of the expandable tubular member. 

36. (Original) The method of daim 31 , wherein the vibratory energy is injected from a 
location within an expanded portion of the expandable tubular member. 

37. (OrtglnaO The method of daim 31 , wherein the vibratory energy is injected from a 
location wtthln the expansion device. 

38. (Original) The method of dalm 31 . wherein the ybratory energy Is inject firom a 
pturafity of locations. 

39. (Original) The method of dalm 38, wherein at i^ast some portion of the vibratory energy 
Is injected from a location withh a non-expanded poijtion of the expandatrie tubular member. 
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40. (Original) The m^od of dabn 39» wher»n at least another portion of the vibratory 
enengy is injeded from a locatfon within an expanded portion of the expandable tubular 
member. 

41 . (Original) The method of daim 39. wherein at least another portion of the vibratory 
energy Is Ir^jected from a tocation wHhin the expansion device. 

4Z (Original) The m^od of dabn 40, wherdn at least anotha* portion of the vibratory 
energy is injeded from a location within the expansion de>rice. 

43. (Original) The method of daim 38, wherein at least some portion of ttie vibratory energy 
is injected from a location within an expanded portion of the expandable tubular member. 

44. (Original) The method of daim 43. wherein at least another portion of the vibratory 
energy Is injected from a location within the expansion device. 

45. (Original) The method of daim 38, whereh at least a portion of the vibratory energy Is 
injected from a location within the expandon device. 

48. (Original) The m^hod of datm 31 , wherein inleding vibratory energy into at least one of 
the expandable tid)ular member and the expansbn device comprises: 
Injecting ftuldic materials into the expandable tubiiar member. 

47. (Original) The method of daim 31 , wherein the vbratory energy comprises: 

vibTBtory energy In one or more planes. 

48. (Origir^l) The method of daim 47, wherein the vibratory energy coiTiprises: 

vibratory energy t^ng a frequency distribution having one or more center 
frequendes. 

49. (Original) The m^hod of daim 48, wherein the >4bratory energy comprises: 

vibratory energy having a frequency distribufion having a pluraRy of center 
frequendes. 
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50. (Original) The method of dalm 47» wherein the vibratory enengy comprises: 

vibratory energy in a pluraBty of planes. 

51 . (Ordinal) The method of dalm 60, wherein the vibratory energy comprises: 

vibratory ene^y having a frequency distribution having one or more center 
frequencies. 

52. (Original) The method of claim 51, wherein the vibratory energy comprises: 

vibratory energy having a frequency distnlDution having a plurality of center 
frequendes. 

53. (Original) The method erf dalm 31 , wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
i^uendes. 

54. (Original) The method of claim 53. wherein the vibratory energy comprises: 

vibratory energy having a ftsquency distribution having a plurality of center 
frequendes. 

55. (Original) The method of dalm 31 , wherein the magnitude of the vibratory energy is 

variable. 

56. (Original) The method of dalm 31 , wherein the magr^tude of the vibratory energy Is 

constant 

57. (Original) The method of claim 31 , wherein the plane of the vibratory energy is variable. 

58. (Original) The method of daim 31, wherein the plane erf the vibratory energy is constant 

5d. (Original) The method of dalm 31 , wherein the expandable tubular member comprises 
a weibore casing. 

60. (Original) The method of daim 31, wherdn the expandable titular member comprises 
a pipeline. 
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61 . (Original) The method or daim 31 . wherein the expandable tubular mennber cximprises 

a structural support 

62. (Original) The af^ratus of dalm 1 . whendn the vibratory device coupled to the 
expansion device generates vibratory energy Id agitate the e}q>anddble tubular member and 
ttie expansion device. 

63. (Original) The method of udaim 31 , further comprising: 

injectmg vibratory energy into the expandable tubular member and the expansion device. 

64. (Original) A system for radially expanding and plasticaily defomrdng an expandable 

tubular member, comprising: 

means for radially expanding and plastically defonfning the expundabiB 

tubular member using an expansion device; and 
means for inlecdng vibratory energy Info at least one of the expandable 

tubular member and the expansion device. 

65. (Original) The system of cbim 64, furth^ oomprising: 

means for displadng the expansion device In an axial direction ralatlvB to the 
expandable tubular member during the radial expansion and ptastic 
defonmation. 

66. (Original) The system of cteim 65, further comprising: 

means for fixing the po^n of the expandable tubular member relative to the means 
for displacing the expansion device during the axial dlsfdaoement of the 
expansion device relative to the expandable tubular member. 

67. (Original) The system of dalm 64, further comprising: 

means for rotating flie expansbn device during the radial expansion and ptestic 
d^bmiation of the expandable tubular member. 

66. (Ordinal) The system of daim 64, wherein the vibratory energy is injected from a 
location within a non-expanded portion of the ex|»ndable tubutar member. 
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69. (Original) The system of claim 64, wherein the vibratory energy 1$ Injected from a 
location within an i^cpanded portion of the expandable tubular member. 

70. (Ordinal) The ^stem of dalm 64, wherein the vibratory energy is Injected far a location 
within the expansion device. 

71 . (Original) The system of dalm 64, wherein the vibratory energy is Injected ftpm a 
plurality of locations. 

72. (Original) The system of daim 71 , wherein at least some portion of the vibratory energy 
is injected from a location within a non-expanded portion of the expandable tubular member. 

73. (Original) The system of daim 72, wherein at least another portion of the vibratory 
energy is Injected from a location within an expanded portion of the expandable tubular 
member. 

74. (Original) The system of daim 72. wherdn at least another portion of the >dbratory 
energy is Injected lifom a location within the expansion device. 

75. (Original) The system of daim 73, wherein at least another portion of the vibratory 
energy hjeded from a location within the expansion device. 

76. (Original) The system of dalm 71 , wherein at least some portion of the vibratory energy 
is injected from a location within an expanded portion of the expandable tubular member. 

77. (Original) The system of daim 76, vrtierein at least anoth^ portion of the >ribrBtory 
energy is injected from a kxation within the expansion d&Ace. 

78. (Orighal) The system of daim 71 , wherein at least a portion of the ^'bratory energy is 
ir^eded finom a location within the expand devfoe. 

79. (Original) The system of dalm 64« wherein Injecting vibratory energy into at least one of 

the expandable tubular member and the expansion device comprtees: 
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injecting fluidic materials into ttie e}q}andable tubular member. 

80. (Original) The system of daim 64, wherein the vibratory energy comprises: 

vbratory energy In one or more planes. 

81 . (Original) The system of dalm 80> wherein the vibratory energy comprises: 

vlbratDiy energy having a ft*equency distribution having one or more center 
frequencies. 

82. (Original) The system of dalm 81 , wherein the vibratory energy comprises: 

vibratory eneigy having a frequency distribution having a plurality of center 
fipequendes. 

83. (Original) The system of dalm 80« wherBin the vibratory energy comprises: 

vibratory energy in a plurality of planes. 

84. (Original) The system of dabn 83, wherain tiie vibratory energy comprises: 

vbratoiy energy having a linequency d!strtt)ulion having one or more center 
frequendes. 

85. (Original) The system of dalm 84. wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequendes. 

86. (Original) The system of dalm 64. wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequencies. 

87. (Original) The system of dalm 86. wherein the vfbratoiy energy comprises: 

vibratory en&gy having a frequency distribution having a pturallty of center 
frequend6& 

88. (OrigmaO The system of dalm 64, where'm the magnitude of the vibratory eneigy is 

variabte. 
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89. (Original) The system of daim 64, wherein the magnitude of the vibratory energy is 

consfeint 

90. (Original) The system of dalm 64, wherein the plane of the vibratory energy is variable. 

91 . (Original) The system of claim 64, wherein the plane of fte vibratory energy Is constant 

92. (Original) The system of dafm 64, wherein the expandable tubular member comprises a 

weibore casing. 

93. (Original) The system of dalm 64, wherein the expandable tubular member comprises a 

pipeline. 

94. (Original) The system of dalm 64, wherein the expandable tubular member comprises a 

structural support. 

96. (Original) The system of daim 64, further comprising: 

means for injecting vftiratory energy Into the expandable tubular member and the expansion 
device. 

96. (Original) The apparatus of dalm 19, wherein one of the planes Is radial; and wherein 

another one of the planes Is longitudinal. 

97. (Original) The method of daim 50, wherein one of the planes is radial; and wherein 

another one of the planes is longitudinal. 

98. (Original) The system of dalm 83, wherein one of the planes is tongitudlnal; and 

wherein another one of the planes Is radlaL 

99. (Original) The apparatus of dalm 1, further comprising: 

a vibratory devios coupled to the expansion device for generating vibratory 
energy to Impart nrtation to the expandon device. 
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100. (Original) The method of dalm 31. further comprising: 

injecting vibratory energy Into the expan&on device to impart rotation to the 
mansion device. 

101. (Original) The system ol deim 64, further comprising: 

means Ibr injecting vibratory energy into the expansion device to impart 
rotation to the expansion device. 

102. (Orlglnai) A system for radially e)q>andlng and plasiicaly deforming an expandable 

tubular member, comprising: 

means for radially expanding and plasticatty defomwig the expandable tubular 
memben end 

means for reducing the required radial expansion forces during the radial expansion 
and plastic deformation of the expandable tubular member. 

1 03. (Original) The apparatus of claim 1 , wherein the vibratory device is adapted to impact 

the expandable tid)ular member. 

1 04. (Original) The method of dalm 31 , wherein injecting vibratory energy Into at least one of 
the expandable tubular member and the expansion device, comprises: 

impacting the expandable tubular member. 

105. (Original) The system of dam 64, wherein means for ir^lecUng vtt>ralory energy into at 
least one of the expandable tubular nr)ember and the expansion device, comprises: 

means fbr impacting the expandable tubular member. 

106. (Original) The apparatus of daim 1, wherein the vibratory device is adapted to impact 

the expansion device. 

107. (Original) The method of dalm 31, wherein Injecting vibraiory energy into at least one cH 
the e)q>andable tubular member and the expansion device, comprises; 

impacting the expansion device. 
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108. (Original) The system of datm 64. wherein means for Injecting vibratory energy Into at 
least one of the expandable tubular mwber and the expansion device, comprises: 

means for impacting the expansion device. 

109. (Original) The method of dalm 31, fUrther comprising: 

Inserting the expansion device and the expandable tubular member into a 

preexisting stnjcture; and 
Injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device during the Insertion. 

110. (Original) The method of daim 31 , further comprising: 

removing the expansion device and the expandable tubular member from a 

preexisting stmqture; and 
injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device during the removal. 

111. (New) An apparatus for radially expandbig and plastically defonning an expandable 

tubular memtier, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically defomiing the expandable tubular memben 
and 

a vibratory device ooupled to the expansion device for generating vibratory 
energy to agitate at least one of the expand^le tubular member and 
the expansion device; 

wherein the expansion device comprises one or mxB external arcuate 
spherical surfaces. 

1 1 2. (New) An apparatus for radlally expanding and plasticaily deforming an expandable 

tubular member, comprteing: 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically defbnrrung the expandable tububr member, 
and 
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a vibratory devioe coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the expansion devioe comprises one or more extemal arcuate 
elliplicsd surfaces. 

113. (New) An apparatus for radially expanding and plasUcaliy deforming an expandable 
tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
e)q>arkling and plasticaiiy deforming the expandable tubuter member, 
and 

a vibratory device coupled to the expansion de^^ for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
tiie expansion devioe; 

wherein the expansion device comprises one or more extemal arcuate 
hyperbolic surfaces. 



1 14. (New) An apparatus for radiaity expanding and plasiicaiiy deforming an expandable 
tubular member, comprising: 

an expansion device movable in the expandable tubular memberfor radially 
expanding and plastically deforming the expandable tubular memben 
and 

a vibratory device coupled to the expan^on device for generating vibratory 
energy to agitate at least one of the expandable tubular mentf>er and 
die expan^on device; 

wherein the expansion device comprises one or mons external arcuate 
sifffaoes that are faceted. 



115. (New) A method of radiaDy expandir^ and ptestlcaBy deforming an expandable 
tubular merrd)8r, comprising: 

radlafly expanding and plastically defonming the expand^le tububr member 

using an exparelon devioe; and 
ir\|ecting vibratory energy Into at least one of the expaiKlable tubular member 
and the expansion device; 
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wherdn the expansion device comprises one or more external arcuate 
spherical surfaces. 

116. (New) A method of nadiaHy exparHling and plasticafly defbrmhg an expandable 

tubular nrrember, comprising: 

radially expanding and plastically deforming the expandable tubular member 

using an expansion device; and 
injecting vibratory energy into at least one of the expandable tubular member 

and the expansion device; 
wherein the expansion device comprises one or more external arcuate 

eBIptical surfaces. 

117. (New) A method of radially expanding and plastically defbmiing an expandable 

tubular member, comprising: 

radially expanding and plastically deforming the ocpandable tubular member 

using an expansion device; and 
Iniecting vibratory energy into at least one of the expandable tubular ntember 

and the expansion device; 
wherein the expansion device comprises one or more external arcuate 

hypert>olc surbces. 

.118. (New) A method of radially sanding and plasticaliy defonning an expandable 
tubular member; comprising: 

radlaDy expanding and plasticdBy deforniir^ the expandable tubtdar member 

using an expansion device; and 
hjeding vibratory energy Into at least one of the expandable tubular member 

and the expansion device; 
wherein the expansion device comprises one or mom external arcuate 
surfaces that are faceted. 

1 1 9. (New) An apparatus for radially expanding and piastlcalty deforming an expandable 
tubular membefi comprising; 
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an expansion davloe movable In the expandable tubular member for radially 
expanding and plastlcaliy defonrdng the expandable tubular memben 
and 

a vlbratoiy device coupled to the expansion device for generating >^ratory 
eneigy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the expansion device comprises a rotary expar^ion device. 



120. (New) A method of radially expanding and plastically defonning an expandable 

tubular member, comprising: 

radially expanding and plastically deforming the expandable tubular member 
by rotating an expansion device within the expandable tubular 
memben and 

injecting vibratory energy into at least one of the expandable tubular member 
and ttie expansion device. 

121 . (New) An apparatus for radially expanding and plastically defom^ng an e^qnandable 

tubular member, comprising: 

an expansion device movable In the expandable tubular member for radrally 
expanding and plasficEdly defcffming the expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generatlrg vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory device is positioned within an expanded portion of the 
expandable tubular member. 



122. (New) A method of radially expanding and ptasCcally defomrfrig an e?q>andable 
tubular member, comprteing: 

radially expanding and plastically defomilng the expandable tubular member 
by using an expan^n device within the expandsdsle tubular member; 
and 
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injecting vibratory enengy into at least one of the expandable tubular member 
and the expansion device from a location within the radially expanded 
and plasticafly defomied portion of the expandable tubular member. 

123. (New) An apparatus for radially expanding and ptasticaily defbmilr^ an expandable 

tubular member, c uprising: 

an expansion device movable In the expandable tubular member for nadiaily 
expanding and plastically defonnkig the expandable tubular member; 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular men^ber and 
the expansion device; 

wherein the vibratory device is positioned within the expansion device. 

124. (New) A method of radially expanding and plasttcally defomiing an expandable 

tubular member, comprising: 

radially expanding and plasHcaDy ddbmiing the expandable tubular member 
by using an expansion device within the expandable tubular member; 
and 

Injecting vibratory energy Into at least one of the expandable tubular mender 
and the expansion device from a location within the expansion device. 

125. (New) An apparatus for radially expanding and plastically defonrtng an expandable 

tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and plasticaliy defomnlng the expandable tubular memben 
and 

a vll>ratory device coupled to the expandon device for generating vibratory 
er^rgy to agitate at least one of the expandable tid^ular member and 
the expansion device; 

wher^ the vibratory device comprise a pluralKy of vibratory devices. 

126. (New) A method of radially e)q>andlng and pteisticaBy defbnning an expandable 

tubular member, comprising: 
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radially expanding and plastically defonning the expandable tubular member 
by using an expansion device within the expandable tubular memben 
and 

Injecdng vibratory energy Into at least one of the 6)q>andable tubular member 
and the expansion device from a pkinality of discrete spaced apart 
locations. 

127. (New) An apparatus for radially expanding and plastically defomnlng an expandable 
tubiriar member, oomprising: 

an mpanelon device movable in the expandable tubular mmrtberlbr radially 
expanding and piasUcally deforming the expandable tubular member, 
and 

a vibratory device coupled to tire expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory energy comprises vibratoiy energy having a frequency' 
distribution having a plurality of center frequencies. 

128* (New) A method of radially expanding and plastically defonnlng an expandable 
tubular memberi comprfslng: 

radially expanding and plastically deforming the expandable tubular nrimiber 
by using an expansion devioe within the expandable tubular member; 
and 

Iniecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device; 
wherein the vibratory energy comprises vibratory eneigy having a ftiequency 

distribution having a plurality of center frequencies. 

1 29. (New) An apparatus for rad^ ly expanding and plasticaily defomring an expandable 
tubular member, comprising; 

an expansion device movable In the expandable tubuteur member for radially 
expanding and plasticaDy deforming the expandable tubular member, 
and 
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a Vibratory device coupled to the expansion device for generating vibratory 

energy to agitate at least one of the expandable tubular member and 

the expansion device; 
wherein the vibratory energy comprises vibratory energy having a frequency 

distribution having a piuralHy of center frequencies; and 
wherein the vibratory energy comprises vbratory energy in a plurality of 

planes. 

1 30. (New) A n^thod of radiaDy expanding and piasticany defomiing an expandable 

tubular member, comf^slng: 

radially expandhg and plastically defomrilng the expandable tubular member 
by leing an e}qDanslon device within the expandable tubular member; 
and 

injecting vlbratoiy energy into at least one of the expandable tubular member 

and the expanston device; 
wherein the vibratory energy comprises vibratory ertergy having a frequency 

distribution having a plurality of center frequencies; and 
whereh the vibratory energy cmiprises vibratory energy in a piuralliy of 

planes. 

131 . (New) An apparatus for radially expanding and plastically delomiing an expandable 

tubular wember, comprising: 

an expansion device movable in the expandable tubular member for radially 
expanding and plasticaliy deforming the expandable tubular memben 
and 

a vibratory device coupled to the expansion device for generating vibratory 
' energy to agitate at least one of the expandable tubular menntier and 
the expansion device; 
wherein the plane of the vibratory energy is variable. 

13Z (New) A method of radially expanding and plastlcally deforming eui expandable 
tubular member, comprising: 
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radially expanding and plastically defonming tho expandable tubular member 
by u«ng an expansion device wltWn the expandable tubular memben 
and 

Injecting vibratoy eneigy into at least one of the ^cpandable tubular member 

and the expansion device; 
wherein the plane of the vibratory energy is variable. 

1 33. (New) An apparatus for radially expanding and plasBcally deforming an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tubular member for radially 
expanding and plastically deforming the expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory eneigy has a center firequency of about 40 Hz. 

134. (New) A m^od of radially expanding and piasUcally defonming an expandable 

tubular member, oomprlsing: 

radially expanding and plastically deforming the dependable tubular member 
by using an expansion device wWiin the expandable tubular member; 
and 

injecting vibratory energy into at least one of Oie expandable tubular member 

and the expansion device; 
wherein the vbratory eneigy has a center firequemy of about 40 Hz. 

135. (New) A system for radiaDy expanding and plastically defonning an expandable 

tubi^ mmiber, oomprlsing: 

means for rattetly expanding arxl plastically defmnlng the expandable 

tubular member using an expansfon device; 
nrieans for ir^jecOig vibratory energy into at least one of the ex^ 

tubular menDber and the expansion device; and 
means for rotating the expansion device during the radial expansion and 

plastic defonmation of the expandable tubular member. 
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138. (New) A system for radially e)q>ancllng and plastically deforming an expandable 
tubular member, ccmiprisfng: 

means for radtaHy expanding and plaeHcaily defomilng the expandable 

tubular member udr^ an expansion devioe; and 
means for injecting vibratory energy into at least one of the expandable 

tubular member and the expansion device from a location within the 
radially expanded and plastically defomied portion of the expandable 
tubular member. 

137. (New) A system for radiaDy expanding and plasficaOy deforming an expandable 

tubular member, comprising: 

means for radially expanding and plastically defomiing the expandable 

tubular member using an expansion device; and 
means for inJecGng vibratory energy Into at least one of the expandable 
tubular member and the expansion device from a location within the 
expansion device. 

138. (New) An apparatus for radially expanding and plastically defomnlng an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tubular member for radially 
e)9>anding and plastically defonnlng the expandable tubular memben 
and 

a vlbrafoiy devioe ooupled to the expansion device for Imparting rotation to 
ttie e)qpanslon device. 



139. (New) A method of radially e)qpanding and plastically defomung an expantteUe 
tubular member, comprising: 

radially expandir^ and plastically deformbig the expandable tubular member 

using an expansion device; and 
Injecting vibratory energy into expareion device to Impart rotation to the 
expansion device. 
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140. (New) A method of radially expanding and plastically defonning an expandable 

tubular nnember, comprising: 

radially expanding and plastically deforming ttie ecparKlable tubular member using 

an expansion device; and 
increasing tlie plastici^ and formatdlity of the expandable tubular before the radial 

expanskm and piasQc deformation of the exparntable tubular menober. 

141. (New) A system for radially expanding and plasticdiy deforming an expandable 

tubular member, comprising: 

means for radially expanding and plasticaily defonning the expandable tubular 

member using an expansion device; and 
means for Increasing the plasticity and fbm^bBlty of the expandable tubular before 

ttie radial expansion and plastic defbnmation of the expandable tubular 

member. 

142. (New) A method ct radially expanding and plastically defomnlng an expandable 

tubular member, comprfting: 

radtally expanding Bn6 plastically defbmning the expandable tubular member using 

an expansion device; and 
Increasing the plasfictty and fbmmUilty of the expandable tubular during the radial 

expansion and plastic d^nratlon of the expanctable tubular member. 



143. (New) A system for radially expanding and plastteally deforming an expandable 
tubular m»nber» comprising: 

means for radially expanding and plastically deforming the expandable tubular 

member using an expansion device; and 
means for increasing the plasticity and fbnnatdllty of the expandable tubular during 

the radid expansion and pintle defonnation of the expandatrie tubular 

member. 



144. (New) A method of radiaOy expanding and pbstically defbmning an expandable 
tubular member, comprising: 

radially expanding and plastically deforming the expandable tubular member using 
an expanskm device; 
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Injecting vibratory energy into one or more of the expansion device and the 

expandable tubular member. Vifherein the injected vibratofy energy is provided 
in an initial plane, has an initial center frequency, and has an Initial ampUtude; 
and 

during the radial expansion and plastic defomiatlon of the expandable tubular 
memt)en 

a) Incrementing at least one of the plane, center frequency, and amplitude for 

the Injeded vibratory eneigy; 

b) monitoring the amount of energy required to continue the radial expansion 

and plastic dafbnnatlon of the expandable tubular memben and 

c) repeating steps a) and b) untii the completion of the radial expansion and 

plastic defomiatlon of the expandable tubular member. 

145. (New) A system for rediaiiy expanding and plastically defbmJng an expandable 
tubular member, comprising: 

means tor radially expanding and plastically defonning the expandable tubular 

member using an expansion device; 
means for injeotlng vibratory energy Into one or more of the expansion de\rtoe and 

the expandable tubular member, wherein the injected vibratory energy is 

provided in an initial plane, has an Irdtial center frequency, and has an initial 

ampDtude; and 

means for during the radial expansion and plastic defomiatton of the expandable 
tutxjiar member 

a) means for Incrementing at least one of the plane, center fiBquency, and 

amplitude for the injected vibratory erYergy; 

b) means for monitoring the amount of energy required to continue the radial 

expansion and plastic defbnnatbn of the expandable tubular memb^. 
and 

c) means Ibr repeating steps a) and b) untH the completion of the radial 

expanaon and plastic defbnmation of the expandable tubular member. 

146. (New) A method of radially expanding and plastically defonning an expandable 
tubular member, comprbtng: 
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radially expanding and plastically deforming the expandable tubular member using 

an expansion device; 
injecting vibiatory energy into one or more of the expan^on device and the 

expandable tubular member, wherein the injected vibratory enmgy Is provided 

in an Inliy plane, has an Initial center frequency, and has an Inlttei amplitude; 

and 

during the radial expansion and plastic deformation of tiie expandable tubiJar 
memb^ 

a) incrementing two or more or the plane* center frequency, and amplitude for 

the Injected vibratory energy; 

b) monitoring the amount of energy required to ccmttnue tiie radial expansion 

and plastic defbnmation of the expandable tubular menfd)en and 

c) repeating steps a) and b) until tt^ completion of the radial expansion and 

plastic deformation of the expandat>le tubular member. 

147. (New) A system for radially expanding and plastically deforming an expandable 
tubular member, oompr^ng: 

meaffis for radially expanding and plastically defc^ng ttie expandable tubular 

mendier uslr^ an expansion device; 
means for Ir^edhfig vibratory energy into one or more of the expanston device and 
the expandable tidnilar menrAer. wherein tiie h|ecled vibratory energy is 
provided In an Initial plane, has an Initial center fkfequency, and has an initial 
amplitude; and 

means for durir^ the radial expansion and plastic defonration of the expandable 
tubular member 

a) means for incrementing two or more of Vhe plane, center frequency, and 

amplitude for tiie injected vibratory energy; 

b) means fbr monitoring tiie amount of energy required to continue the radial 

expanston and plastic deformation of the expandable tubular memt>er; 
and 

c) means for repeating steps a) and b) until the GQm|>ietton of the radtel 

eocpansfon and plastic defbrmation of the e^^andable tubular member. 
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